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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E
LOCATION: Stack

RUN#: 3
OPERATING LEVEL: Low
START DATE: 6/2/2005
END DATE: 6/2/2005
START: 17:07

END: 17:16

DATE TIME 02 CO2

6/2/2005 17:07 8.44 11.37

6/2/2005 17.08 8.65 11.2

6/2/2005 17:09 8.28 11.57

6/2/2005 17:10 8.21 11.67

6/2/2005 17:11 8.25 1.7

6/2/2005 17:112 8.21 11.71

6/2/2005 17:13 8.37 11.53

6/2/2005 17:14 8.04 11.81

6/2/2005 17:15 8.17 11.43

6/2/2005 17:16 8.28 11.59

02 cO2

8.29 11.56 Analyzer Readings not corrected
%o % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST Y% Pass POST-TEST % Yo Pass
UNITS VALUE CHECK SPAN YES\NO CHECK SPAN DRIFT YES'NO

02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 0.40 YES
CO2, % 0.04 0.06 0.10 YES 0.09 {):25 0.15 YES
CO2, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES

UNCORRECTED ANALYZER VALUES

DRY
02, % 83
CO2, % 11.6

% MOISTURE = 6.21

ANALYZER VALUES CORRECTED FOR DRIFT

DRY WET
02, % 83 7.8
02, % 11.7 11.0
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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E

RUN#: 4
OPERATING LEVEL: Low
START DATE: 6/2/2005
END DATE: 6/2/2005

LOCATION: Stack START: 17:22
END: 17:31

DATE TIME 02 Cco2

6/2/2005 17:22 8.27 11.57

6/2/2005 17:23 8 11.8

6/2/2005 17:24 8.22 11.65

6/2/2005 17:25 8.34 11.56

6/2/2005 17:26 8.3 11.65

6/2/2005 17:27 8.54 11.45

6/2/2005 17:28 8.08 11.81

6/2/2005 17:29 7.91 11.98

6/2/2005 17:30 8.83 11.06

6/2/2005 17:31 8.12 11.69

02 co2

8.26 11.62 Analyzer Readings not corrected
% Yo for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pass POST-TEST % Yo Pass
UNITS VALUE CHECK SPAN YES\NO CHECK SPAN DRIFT  YES\WNO

02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 (.40 YES
CO2, % 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
CO2, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES

UNCORRECTED ANALYZER VALUES

DRY
02, % 8.3
C0o2, % 11.6

% MOISTURE = 7.39

ANALYZER VALUES CORRECTED FOR DRIFT

DRY WET
02, % 83 74
CO2,% 14::7 10.8
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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E
LOCATION: Stack

OPERATING LEVEL:
START DATE: 6/2/2005

RUN#: 5
Low

END DATE: 6/2/2005
START: 17:32

END: 17:41
DATE TIME 02 CcO2
6/2/2005 17:32 8.16 11.75
6/2/2005 17:33 8.14 11.77
6/2/2005 17:34 7.57 12.34
6/2/2005 17:35 7.53 12.38
6/2/2005 17:36 7.43 12.44
6/2/2005 17:37 7.65 12:22
6/2/2005 17:38 7.41 12.37
6/2/2005 17:39 7.83 12.05
6/2/2005 17:40 7.94 11.98
6/2/2005 17:41 7.81 12.11
02 co2
7.75 12.14 Analyzer Readings not corrected
% % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pass POST-TEST % % Pass
UNITS VALUE CHECK SPAN YES\NO CHECK SPAN DRIFT  YES\NO
02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 0.40 YES
CO2, % 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
CO2, % 10.03 995 0.40 YES 9.87 0.80 0.40 YES
UNCORRECTED ANALYZER VALUES ANALYZER VALUES CORRECTED FOR DRIFT
DRY DRY WET
02, % 7.7 02, % 77 7.1
C02, % 12.1 C02, % 12.3 11.4

% MOISTURE = 7.39
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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI

PLANT: Hunlock

UNIT: 6

TEST: 3A,6C,7E
LOCATION: Stack

RUN#: 6
OPERATING LEVEL: Low
START DATE: 6/2/2005
END DATE: 6/2/2005
START: 17:42

END: 17:5]

DATE TIME 02 c0o2

6/2/2005 17:42 7.59 12.27

6/2/2005 17:43 7.45 12.44

6/2/2005 17:44 7.66 12.25

6/2/2005 17:45 7.67 12.2

6/2/2005 17:46 7.69 12.12

6/2/2005 17:47 7.73 1215

6/2/2005 17:48 7.73 12.15

6/2/2005 17:49 7.67 12.27

6/2/2005 17:50 7.91 12.06

6/2/2005 17:51 7.64 12.23

02 co2

7.67 12.21 Analyzer Readings not corrected
% % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST Y% Pass POST-TEST % % Pass
UNITS VALUE CHECK SPAN YES\NO CHECK SPAN DRIFT YESWNO

02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 0.40 YES
C02, % 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
CO2, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES

UNCORRECTED ANALYZER VALUES

DRY
02, % 7.7
C0O2, % 12.2

% MOISTURE = 7.39

ANALYZER VALUES CORRECTED FOR DRIFT

DRY WET
02, % 7.7 7.1
CO2, % 123 11.4
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CATALYST AIR MANAGEMENT Ine,
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E
LOCATION: Stack

RUN #: 7

OPERATING LEVEL: Low
START DATE: 6/2/2005

END DATE: 6/2/2005
START: 17:56

END: 18:05

DATE TIME 02 CcO2

6/2/2005 17:56 7.79 11.91

6/2/2005 VST 7.6 12.37

6/2/2005 17:58 7.71 12.23

6/2/2005 17:59 7.58 12.3

6/2/2005 18:00 7.65 12.22

6/2/2005 18:01 7.8 12.03

6/2/2005 18:02 7.9 11.97

6/2/2005 18:03 7.32 12.51

6/2/2005 18:04 7.63 12.28

6/2/2005 18:05 7.55 12.41

02 CO2

7.65 12.22 Analyzer Readings not corrected
% % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pass POST-TEST % % Pass
UNITS VALUE CHECK SPAN YES\NO CHECK SPAN DRIFI'  YESWNO

02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 (.48 0.40 YES
€02, % 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
C02, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES

UNCORRECTED ANALYZER VALUES

DRY
02, % 7.7
CO2, % 12.2

% MOISTURE = 7.39
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ANALYZER VALUES CORRECTED FOR DRIFT

DRY WET
02, % 7.6 7.0
€02, % 12.3 11.4
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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E
LOCATION: Stack

RUN #: 8
OPERATING LEVEL: Low
START DATE: 6/2/2005
END DATE: 6/2/2005
START: 18:06

END: 18:15
DATE TIME 02 CcO2
6/2/2005 18:06 7.35 12.52
6/2/2005 18:07 7.58 12.32
6/2/2005 18:08 7.55 12.29
6/2/2005 18:09 7.73 12.09
6/2/2005 18:10 7.92 11.97
6/2/2005 18:11 757 12.27
6/2/2005 18:12 7.72 12.2
6/2/2005 18:13 .1 12.2
6/2/2005 18:14 7.53 12.3
6/2/2005 18:15 7.71 12.11
02 co2
7.64 12.23 Analyzer Readings not corrected
% % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pass POST-TEST % % Pass
UNITS VALUE CHECK SPAN YES\WNO CHECK SPAN DRIFT  YES\NO
02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 0.40 YES
CO2, % 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
CO2, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES

UNCORRECTED ANALYZER VALUES
DRY
02, % 7.6
CcO2, % 122

% MOISTURE = 7.39

ANALYZER VALUES CORRECTED FOR DRIFT

DRY WET
02, % 7.6 7.0
CO2, % 12.4 11.5
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CATALYST AIR MANAGEMENT Inc.
REFERENCE DATA

CLIENT: UGI
PLANT: Hunlock
UNIT: 6
TEST: 3A,6C,7E
LOCATION: Stack

RUN #: 9

OPERATING LEVEL: Low

START DATE: 6/2/2005

END DATE: 6/2/2005
START: 18:16

END: 18:25
DATE TIME 02 Cco2
6/2/2005 18:16 7.42 12.3
6/2/2005 18:17 7.65 12.07
6/2/2005 18:18 7.47 12.29
6/2/2005 18:19 8.01 11.79
6/2/2005 18:20 7.46 12.33
6/2/2005 18:21 7.63 12.16
6/2/2005 18:22 7.44 12.29
6/2/2005 18:23 7.9 11.86
6/2/2005 18:24 7.48 12.12
6/2/2005 18:25 7.69 12
02 CcO2
7.62 12.12 Analyzer Readings not corrected
% % for Post-Test Calibrations.
SYSTEM CALIBRATION BIAS AND DRIFT DATA
GAS ANALYZER PRE-TEST % Pass POST-TEST % % Pass
UNITS VALUE CHECK SPAN YES\WNO CHECK SPAN DRIFT  YES\WNO
02, % 0.00 0.10 0.40 YES 0.17 0.68 0.28 YES
02, % 11.94 11.92 0.08 YES 11.82 0.48 0.40 YES
CO2,% 0.04 0.06 0.10 YES 0.09 0.25 0.15 YES
CO2, % 10.03 9.95 0.40 YES 9.87 0.80 0.40 YES
UNCORRECTED ANALYZER VALUES ANALYZER VALUES CORRECTED FOR DRIFT
DRY DRY WET
02, % 7.6 02, % 7.6 7.0
C02, % 12.1 02, % 12.2 11.3

% MOISTURE = 7.39



APPENDIX 3
PLANT DATA

High Load
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APPENDIX 4
REFERENCE METHOD QUALITY ASSURANCE

Calibration Gas Specification Sheets
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Airgas. 7

Certificate of Analysis: EPA Protocol Gas Mixture Airgas Specially Gases

600 Union Landing Road
Cylinder Number: ~ XC025379B  Reference Number: 82-124029159-1 Riverton, NJ 08077
Cylinder Pressure: 1999.6 PSIG  Expiration Date: 2/7/2008 L““;:ﬁ”;fgs,,
Certification Date:  2/7/2005  Laboratory: ASG - Riverton - NJ (859
www.alrgas.cum

Certified Concentrations

Component Concentration Accuracy Analytical Principle Procedure

CARBON DIOXIDE 9.997 % +-1% NDIR G1

OXYGEN 11.92 % +-1% Paramagnetic G1

NITROGEN Balance

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.
Analytical Methodology does not require correction for analytical interferences.

Notes: //’2 : Zg
D e cylinder below 1 sig. Appro ignature __ L—1 4 ' __
o not use cylinde 50 psig pproval Signatur v Z""‘V" =
Reference Standard Information ’
Type Balance Gas = Component Cyl.Number Concentration
NTRM 82658 NITROGEN OXYGEN CC14306 9.72 %
NTRM 81674 NITROGEN CARBON DIOXIDE ~ XC018737B 6.89 %
Analytical Results
1st Component CARBON DIOXIDE 2nd Component OXYGEN
1st Analysis Date: 02/07/2005 1st Analysis Date: 02/07/2005
R 1.388 $2.020 Z -0.002 Conc 10.01 % R1.113 $1.371 Z-0.003 Conc 11.93 %
$2.018 Z0.002 R 1.391 Conc 9.980 % S 1.370 Z-0.002 R1.114 Conc 11.91%
Z 0.001 R 2.023 52.019 Conc 10.00 % Z-0.001 R1.114 S 1.369 Conc 11.91%
AVG: 9.997 % AVG: 11.92 %

#5000 1 0 7



flirgas. /"t

Alrgas Speclalty Gases
Certificate of Analysis: EPA Protocol Gas Mixture  otneundufe
(856) 829-7878
Cylinder Number: CC114798  Reference Number: 82-124031333-1 Fa.x:a&'i} .
Cylinder Pressure: 1999.6 PSIG Expiration Date: 3/18/2008 www 2rgas.com
Certification Date: ~ 3/18/2005 Laboratory: ASG - Riverton - NJ
Certified Concentrations
Component Concentration * Accuracy Analytical Principle Procedure
CARBON DIOXIDE 17.83 % +- 1% NDIR G1
OXYGEN 22.43 % +-1% Paramagnetic G1
NITROGEN Balance

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1997)" using the assay procedures listed.

Analytical Methodology does not require correction for analytical interferences.

Notes:

Do not use cylinder below 150 psig.

Reference Standard Information

A

Approval Signatfi,\<> (-

CylNuymber ~  Concentration

, MU@M@

Type Balance Gas  Component
NTRM 82745x NITROGEN CARBON DIOXIDE  XC034425B 19.84 %
NTRM 82659x NITROGEN OXYGEN XC0243908 226 %
Analytical Results
1st Component CARBON DIOXIDE ii . 2nd Component OXYGEN
1st Analysis Date: 03/18/2005 : 1st Analysis Date: 03/18/2005
R 3.983 $3.578 Z-0.002 Conc 17.84 % R 2.509 S 2.491 Z 0.002 Conc 22.50 %
S 3.580 7 0.004 R 3.986 Conc 17.83 % S 2.489 20.003 R 2.507 Conc 22.40 %
. Z0.003 R 3.988 S 3.580 Conc 17.82 % Z0.003 R 2.505 S 2.486 Conc 22.40 %
AVG: 17.83 % AVG: 22.43 %

#5000
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Assay Laboratory

BOC GASES

(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CUSTOMER CYLINDER NO : XC0012478
Harrisburg Compressed Plant EXPIRATION DATE . 29-Jun-2006
435 AMITY ROAD CERTIFICATION DATE : 06-Jul-2004
HARRISBURG, PA 171110000 CYLINDER PRESSURE : 2000 psig
PRODUCT ID NO : 24007741
CUSTOMER PO NO: LOT NUMBER 612442

Previous Certification Date(s):

ANALYTICAL INFORMATION

//// BOC GASES PH’ 600 Union Landing Road

Riverton,NJ 08077

This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1% NIST Traceable.

(

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal

Analytical Results

CALIBRATION STANDARDS USED IN ASSAY

Type LOTID Cylinder No Concentration

NTRM 81684 03060402 XC019195B 98.80 +/- 0.80 ppm NO/N2

ANALYTICAL INSTRUMENTS USED IN ASSAY

Last Multipoint

Instrument/Make/Model Analytical Principle Calibration

Nicolet 560 ADUS800406 NO/NO2 FTIR  06/23/04

Requested Mixture Certified Analytical D
Components Cancentration Uncertainty Assay Dates
NITRIC OXIDE 125.00 ppm 123.9 ppm +/-1.00% NIST Traceable 06/30/04 & 07/07/04
TOTAL OXIDES OF NITROGEN 123.9 ppm
~ OGEN BALANCE GAS

Expiration

06/01/07

sk i S i ~ y o
A division of The BOC Group, Inc.
Page: 1 Of 1 A Delaware Corporation 1 09 A Appiaved Cl/\ w @3
i
. &
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Assay Laboratory

BOC GASES

W Boc GASES P(‘)’ ‘ 600 Union Landing Road

Riverton,NJ 08077
(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CUSTOMER CYLINDER NO . XC030673B
Harrisburg Compressed Plant EXPIRATION DATE : 29-Jun-2006
435 AMITY ROAD CERTIFICATION DATE : 06-Jul-2004
HARRISBURG, PA 171110000 CYLINDER PRESSURE : 2000 psig
PRODUCT ID NO . 24007490
CUSTOMER PO NO: LOT NUMBER . 612443

Previous Certification Date(s):

ANALYTICAL INFORMATION

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal

Analytical Results

This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1% NIST Traceable.

Requested Mixture Certified Analytical
Components Concentration Uncertainty Assay Dates
NITRIC OXIDE 225.00 ppm 221.8 ppm +/-1.00% NIST Traceable 06/30/04 & 07/07/04
TOTAL OXIDES OF NITROGEN 221.8 ppm
' JGEN BALANCE GAS
CALIBRATION STANDARDS USED IN ASSAY
Type LOTID Cylinder No Concentration Expiration
NTRM 81685 03060513 XC024170B 244.60 +/- 1.60 ppm NO/N2 09/01/07
ANALYTICAL INSTRUMENTS USED IN ASSAY
Last Multipoint
Instrument/Make/Model Analytical Principle Calibration
Nicolet 560 ADU9800406 NO/NO2 FTIR 06/23/04
- - - - - ] '"
A division of The BOC Group, Inc. C\ C\
Page: 1 Of 1 A Delaware Corporation QA Approved i &:



Assay Laboratory
BOC GASES

7 BOC GASES ‘74 600 Union Landing Road

Riverton,NJ 08077
(856) 829 7878

CERTIFICATE OF ANALYSIS
EPA Protocol Gas

CUSTOMER CYLINDER NO . XC0280278B
Reading Gas&Gear EXPIRATION DATE . 29-Sep-2006
732 Tulpehocken Street CERTIFICATION DATE : 08-Oct-2003
READING, PA 19601 CYLINDER PRESSURE : 2000 psig
PRODUCT ID NO . 24007095
CUSTOMER PO NO: LOT NUMBER . 577644

Previous Certification Date(s):

ANALYTICAL INFORMATION

his calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified

0 be +/-1% NIST Traceable.
Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal
Analytical Results
PR Requested Mixture gzggéﬁra“m az:m}ﬂw Assay Dates
SULFUR DIOXIDE 900.00 ppm 891.5 ppm +/-1.00% NIST Traceable 09/26/03 & 10/03/03
NITROGEN BALANCE GAS

CALIBRATION STANDARDS USED IN ASSAY

Type LOTID Cylinder No Concentration Expiration
NTRM 81662 98060311 XC006015B 997.00 +/- 9.00 ppm SO2/N2 07/01/06
ANALYTICAL INSTRUMENTS USED IN ASSAY
Last Multipoint
Instrument/Make/Model Analytical Principle Calibration
Nicolet 560 ADUS800406 SO2 FTIR 09/18/03
& A division of The BOC Group, Inc QA Approved e

Pape: 4 OF A Delaware Corporation '.,
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Assay Laboratory

BOC GASES
RGC GASES 600 Union Landing Road
Riverton,NJ 08077
(856) 829 7878
=
¢ CERTIFICATE OF ANALYSIS
EPA Protocol Gas
CUSTOMER CYLINDER NO ;. XC022003B
Reading Gas&Gear EXPIRATION DATE : 29-Sep-2005
732 Tulpehocken Street CERTIFICATION DATE : 08-Oct-2003
READING, PA 19601 CYLINDER PRESSURE : 2000 psig
PRODUCT ID NO : 24007156
CUSTOMER PO NO: LOT NUMBER 577650

Previous Certification Date(s):

ANALYTICAL INFORMATION

This calibration standard has been certified per the 1997 EPA Traceability Protocol, Document EPA-600/97/121, Using Procedure G1. All Values certified
to be +/-1% NIST Traceable.

Do Not Use This Cylinder below 150 psig. i.e. 1.0 Megapascal

Analytical Results

Requested Mixture Certified Analytical
Components Concentration Uncertainty Assay Dates
NITRIC OXIDE 900.00 ppm 892.2 ppm +/-1.00% NIST Traceable 09/26/03 & 10/03/03
SULFUR DIOXIDE 1800.00 ppm 1780 ppm +/-1.00% NIST Traceable 09/26/03 & 10/03/03
4 L OX!DES OF NITROGEN 892.2 ppm
n1 1 ROGEN BALANCE GAS

CALIBRATION STANDARDS USED IN ASSAY

Type LOTID Cylinder No Concentration Expiration
NTRM 81687 96060120 XNO000505B 957.00 +/- 11.00 ppm NO/N2 06/01/07
NTRM 81663 05199402 CCc23701 1442.00 +/- 16.00 ppm SO2/N2 06/01/07

ANALYTICAL INSTRUMENTS USED IN ASSAY

Last Multipoint

A Delaware Corporation

Instrument/Make/Model Analytical Principle Calibration
Nicolet 560 ADUSB00406 NO/NO2 ' FTIR 09/11/03
Nicolet 560 ADU9800406 SO2 FTIR 09/18/03
{
N
\
page: 1 Of 1 A division of The BOC Group, Inc. QA Approved < "5
-
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NOx Converter Test
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CATALYST AIR MANAGEMENT, INC.
AIR QUALITY TESTING SERVICES

ANALYZER: TECO 10S
SERIAL #: 10AR-25990-222
TIME: 14:24
DATE: 6/6/2005
TEST: NOx CONVERTER EFFICIENCY
DATE TIME NOx ppm
6/6/2005 14:24 145.37
6/6/2005 14:25 144.99
6/6/2005 14:26 144.74
6/6/2005 14:27 144.64
6/6/2005 14:28 144.61
6/6/2005 14:29 14478
6/6/2005 14:30 144.7
6/6/2005 14:31 144.61
6/6/2005 14:32 144 .42
6/6/2005 14:33 143.96
6/6/2005 14:34 143.8
6/6/2005 14:35 143.64
6/6/2005 14:36 143.74
6/6/2005 14:37 143.81
6/6/2005 14:38 143.64
6/6/2005 14:39 147.24
6/6/2005 14:40 146.28
6/6/2005 14:41 146.36
6/6/2005 14:42 145.06
6/6/2005 14:43 145.24
6/6/2005 14:44 145.28
6/6/2005 14:45 144.68
6/6/2005 14:46 144.53
6/6/2005 14:47 14415
6/6/2005 14:48 143.82
6/6/2005 14:49 143.47
6/6/2005 14:50 143.04
6/6/2005 14:51 142.98
6/6/2005 14:52 142.88
6/6/2005 14:53 145.72
6/6/2005 14:54 144.79
AVG
144.55
ppm
CALIBRATION GASES
NOx: 221.8
02: 22.43
ANALYZER SCALE : 250 ppm

114

Highest Concentration:
Ending Concentration:
Drift:

147.24
144.79

1.66%



Flow and Moisture
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CATALYST AIR MANAGEMENT, INC

Barometer Calibration Check

UGI - Hulock

DATE: 5/31/2005

CALIBRATED BY: Ferguson

Hg in glass Barometer (in Hg) 29.65
Field Barometer (in Hg) 29.66
Difference 0.01
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CATALYST AIR MANAGEMENT, INC

K-TYPE THERMOCOUPLE CALIBRATION

Post test Calibration Check

DATE: 6/17/2005 UGI - Hunlock
CALIBRATED BY: Cook

AVG STACK TEMPERATURE: 328

Thermocouple No; DA 0043

Std Therometer 331

Thermocouple 330

Difference 1
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CATALYST AIR MANAGEMENT, INC

DA0043
Rotation Check

CALIBRATED BY: Righter/Heilner
DATE: 6/1/2005

Angle
Probe Head 0
Probe End 0
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CATALYST AIR MANAGEMENT, INC

CAM 3D-02
Pressure Calibrations

DATE: 5/21/2001

CALIBRATED BY: Nicely
YAW Magnchelic
Std Manometer 0.9 0.00 -0.9
YAW Magnchelic 0.9 0.00 -0.9
P1-P2 Manometer
Std Manomecter 1.5 0.00
iD-2 1.5 0.00
P4-P5 Manometer
Std Manometer 1.5 0.00
3D-2 1.5 0.00
P4-P5 Manometer
Std Manometer 0.15 0.00
iD-2 0.15 0.00
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CATALYST AIR MANAGEMENT, INC

CAM 3D-02
Pressure Calibrations

DATE: 6/20/2005

CALIBRATED BY: Cook
YAW Magnehelic
Std Manomecter 1.0 0.00 -1.0
YAW Magnchclic 1.0 0.00 -1.0
P1-P2 Manometer
Std Manometer 1.5 0.00
3D-2 1.5 0.00
P4-P5 Manometer
Std Manometer 1.0 0.00
3D-2 1.0 0.00
P4-P5 Manometer
Std Manometer -0.11 0.00
3D-2 -0.11 0.00
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Table 1. Summary of F1 and F2 Calibration Coefficients

Prism Shaped Probe (DA0043) Calibration - 02/09/2005

Environmental Supply Company Wind Tunnel

Average of 2 repetitions at each velocity

Pitch Angle 60 ft/sec 90 ft/sec 60-90 ft/sec Average
(degrees) F1 F2 F1 F2 F1 F2

-30 -0.5558 1.0975 -0.5495 1.0999 -0.5526 1.0987
-25 -0.4468 1.0842 -0.4488 1.0912 -0.4478 1.0877
-20 -0.3395 1.0741 -0.3475 1.0791 -0.3435 1.0766
-15 -0.2585 1.0657 -0.2652 1.0743 -0.2619 1.0700
-10 -0.1484 1.0335 -0.1560 1.0368 -0.1522 1.0351

-5 -0.0618 1.0108 -0.0647 1.0154 -0.0632 1.0131

0 -0.0022 1.0017 -0.0055 1.0092 -0.0039 1.0055

5 0.0405 1.0015 0.0392 1.0098 0.0398 1.0057

10 0.1072 1.0146 0.1139 1.0259 0.1106 1.0202

15 0.1803 1.0214 0.1816 1.0308 0.1809 1.0261

20 0.2543 0.9955 0.2517 1.0014 0.2530 0.9984

25 0.3328 0.9839 0.3420 0.9956 0.3374 0.9897

30 0.4526 0.9975 0.4907 1.0337 0.4717 1.0156

123




Table 2. Test Data and Calculated F1 and F2 Coefficients

Environmental Supply Company Wind Tunnel

Prism Shaped Probe (DA0043) Calibration - 02/09/2005

124

Proar Nom. Pitch Std. Pitot P1-P2 P4P5 Yaw Tunnel
(in. Hg)| Rep # Velocity Angle (in. H20) (in. H20) (in. H20) Angle Temp. F1 F2
2048 | 1 60 30 | 0.812 0675 | 0373 | -09 | 56.2 | -0.5528 | 1.0963
fusec | 25 | 0.812 0689 | 0310 | 0.9 | 56.2 | -0.4500 | 1.0853
20 | 0812 0.700 | 0240 | 08 | 562 | 0.3426 | 1.0771
15 | 0812 | 0709 | -0.185 | 08 | 562 | -0.2605 | 1.0699
10 | 0812 | 0754 | 0114 | 08 | 56.2 | -0.1507 | 1.0375
5 0812 | 0793 | 0049 | 08 | 56.3 | -0.0614 | 1.0115
0 0.812 0.810 | -0.004 | 0.7 | 56.3 | 0.0046 | 1.0012
5 0812 | 0807 | 0034 | 07 | 563 | 0.0425 [ 1.0031
10 0812 | 0787 | 0088 | 07 | 562 | 01116 | 1.0158
15 0812 | 0776 | 0138 | 07 | 56.3 | 0.1782 | 1.0225
20 0812 | 0815 | 0204 | 07 | 56.3 | 0.2498 | 0.9977
25 0812 | 0839 | 0279 | 08 | 562 | 03318 | 0.9834
30 0812 | 0815 | 0370 | -1.0 | 56.1 | 04541 | 0.9978
2048 | 2 60 30 | 0812 | 0673 | 0376 | -09 | 56.1 | 0.5588 | 1.0987
fsec | 25 | 0.812 0693 | 0307 | 08 | 56.1 | -0.4436 | 1.0832
20 | 0812 | 0708 | 0238 | 09 | 56.1 | 0.3364 | 1.0712
15 | 0812 | 0721 | 0185 | 08 | 561 | -0.2566 | 1.0615
10 | 0812 | 0767 | 0112 | 08 | 562 | -0.1461 | 1.0294
5 0.812 0.796 | 0.050 | 0.7 | 56.3 | -0.0623 | 1.0102
0 0812 | 0809 | 0000 | 0.7 | 56.3 | 0.0001 | 1.0023
5 0.812 | 0813 | 0031 | 07 | 56.3 | 0.0384 | 0.9999
10 0812 | 0791 | 0081 | 07 | 56.3 | 0.1028 | 1.0135
15 | 0812 | 0781 | 0142 | 07 | 56.2 | 0.1824 | 1.0202
20 | 0812 | 0824 | 0213 | 07 | 56.2 | 0.2589 | 0.9932
25 0812 | 0839 | 0280 | -08 | 56.2 | 0.3338 | 0.9843
30 0.812 0817 | 0369 | 09 | 562 | 04511 | 0.9972
2948 | 1 90 30 | 1.817 1.506 | -0.826 | 0.8 | 57.6 | -0.5482 | 1.0986
fusec | 25 | 1.817 1533 | 0683 | 08 | 57.6 | -0.4455 | 1.0889
20 | 1.817 1556 | 0544 | 0.7 | 57.5 | 0.3497 | 1.0808
15 | 1.817 1572 | 0424 | 09 | 575 | -0.269 | 1.0753
10 | 1.817 1681 | 0270 | 08 | 57.4 | -0.1607 | 1.0398
5 1817 1761 | 0118 | 08 | 57.4 | -0.0667 | 1.0160
0 1.817 1.784 | 0015 | 08 | 57.3 | -0.0084 | 1.0092
5 1.817 1780 | 0068 | 07 | 57.3 | 00380 | 1.0106
10 1817 1723 | 0196 | 08 | 57.2 | 0.1140 | 1.0271
15 1817 1712 | 0315 | 08 | 57.2 | 0.1841 | 1.0303
20 1.817 1827 | 0467 | 08 | 57.1 | 0.2556 | 0.9975
25 1.817 1835 | 0625 | 09 | 572 | 0.3408 | 0.9953
30 1.817 1698 | 0828 | 1.0 | 57.1 | 0.4873 | 1.0345
2948 | 2 90 30 | 1.811 1493 | 0.822 | 08 | 57.0 | 05507 | 1.1012
fisec | 25 | 1.811 1514 | 0684 | 09 | 56.9 | -0.4520 | 1.0935
20 | 1.811 1560 | -0.539 | 09 | 56.8 | -0.3454 | 1.0775
15 | 1.811 1572 | 0410 | 09 | 56.0 | -0.2608 | 1.0734
10 | 1.811 1604 | 0256 | -10 | 56.8 | -0.1513 | 1.0339
5 1.811 1758 | 0110 | 08 | 56.8 | 0.0626 | 1.0149
0 1811 1778 | 0005 | 08 | 56.8 | -0.0027 | 1.0092
5 1811 1778 | 0072 | 08 | 56.8 | 0.0403 | 1.0090
10 1.811 1725 | 0197 | 08 | 56.8 | 0.1139 | 1.0248
15 1.811 1702 | 0305 | 08 | 568 | 0.1791 | 1.0313
20 1.811 1791 | 0444 | 08 | 56.8 | 02478 | 1.0054
25 1.811 1825 | 0626 | 09 | 56.7 | 0.3431 | 0.9960
30 1811 1697 | 0839 | -1.0 | 567 | 04942 | 1.0330
Average| -1.0 degrees



Table 3. Percent Difference Between Replicates

Prism Shaped Probe (DA0043) Calibration - 02/09/2005
Environmental Supply Company Wind Tunnel

Pitch Angle F2 at 60 ft/sec F2 at 90 ft/sec
(degrees) Rep 1 Rep 2 % Diff Rep 1 Rep 2 % Diff
-30 1.0963 1.0987 0.2 1.0986 1.1012 0.2
-25 1.0853 1.0832 0.2 1.0889 1.0935 04
-20 1.0771 1.0712 0.5 1.0808 1.0775 0.3
-15 1.0699 1.0615 0.8 1.0753 1.0734 0.2
-10 1.0375 1.0294 0.8 1.0398 1.0339 0.6
-5 1.0115 1.0102 0.1 1.0160 1.0149 0.1
0 1.0012 1.0023 0.1 1.0092 1.0092 0.0
5 1.0031 0.9999 0.3 1.0106 1.0090 0.2
10 1.0158 1.0135 0.2 1.0271 1.0246 0.2
15 1.0225 1.0202 0.2 1.0303 1.0313 0.1
20 0.9977 0.9932 0.5 0.9975 1.0054 0.8
25 0.9834 0.9843 0.1 0.9953 0.9960 0.1
30 0.9978 0.9972 0.1 1.0345 1.0330 0.1

Note : Only 2 replicates are required if the % difference in F2 is < 2%.

Table 4. Comparison of F2 Values Between 60 and 90 ft/sec Velocities

Prism Shaped Probe (DA0043) Calibration - 02/09/2005
Environmental Supply Company Wind Tunnel

Pitch Angle |% Difference
(degrees) in Avg. F2
-30 0.2
-25 0.6
-20 0.5
-15 0.8
-10 0.3
-5 0.5
0 0.8
5 0.8
10 1.1
15 0.9
20 0.6
25 1.2
30 3.6

% Difference = [F2(max) - F2(min) / F2(min)] x 100

Specifications: < 3% within -15 ta +15 degrees pitch
< 5% beyond -15 and +15 degrees pitch
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APPENDIX 5
SAMPLE CALCULATIONS
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SAMPLE EQUATIONS
FOR CEMS RELATIVE ACCURACY TEST AUDITS

CALCULATIONS FOR FLUE GAS VOLUME AND MOISTURE

Flue Gas
Pitot Orifice Dry Gas Static
Dry Gas AP AH Temp.°F Pressure Stack
Time Meter Ft’ In. H,O In. H,O In Out In. H,O Temp °F
T Vi Ap AH T™MITMO P, T

1. Ppar = Barometric Pressure (in. Hg)

2. TT = Net Sampling Time (minutes)

3. V,, = V,, Final - V,, Initial = Sample Gas Volume (Ft’)
4. T, = Average Dry Gas Temperature at Meter (°F)

r - Avg. TMI + Avg. TMO
m b

5 Ap = Velocity head of stack gas (in. H>O)
6. AH = Average Orifice Pressure Drop (in.H20)

7 Volume of dry gas sampled at standard conditions” (DSCF)

AH
16w )0 B, + 1)

V =
miad) (T, +460)

8. V). = Total Water Collected = gm H,O Silica gel + ml Imp. HO = ml

9. Volume of water vapor at standard conditions” (SCF)

V.

wistd)

= 0.0471(V,) = SCF
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10.

11.

1Z

13.

14.

15.

16.

I

Percent moisture in flue gas

1 00( Vw( std) )

%M =
Vm(s.rd) & Vw(.ﬂ‘d]
Mole fraction of water vapor in flue gas
%M
100

Molecular Weight of dry flue gas
M, = 044(%CO,)+032(%0,) + 028(% N, + %CO)
Molecular weight of wet flue gas
M, = M,(1-B,,)+18(B,,)

A = Cross-sectional area of stack (Ft)

o
144
P. = Flue gas pressure (in, Hg)
P=F,,+P
NOTE: P (Hg) = ik (1;2’2 9
T, = Absolute stack temperature (°R)
Ty=460 + t;

Flue velocity at stack conditions (FT/SEC)

C, = pitot tube coefficient
K, = pitot tube constant = 85.491t/sec
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18.  Flue gas volumetric flow rate at standard conditions” (SCFM)
528 ( 2 )
=¥ N A ~— (60
QJ ( J)( )[ ?;(avg-)} 29.92 ( )
19. Flue gas volumetric flow rate at standard conditions® (DSCFM)
528 ( P ]
=(l1-B, )V N)NA *—1(60
Q_ml' ( ws )( S)( )( r]; (avg-)] 29.92 ( )
20.  Flue gas volumetric flow rate at stack conditions (ACFM)
0, = (V)(A)(60)
NOTES: “Dry standard cubic feet at 68°F, 29.92 in. Hg

bStandard conditions at 68°F, 29.92 in. Hg
“Dry standard cubic feet per minute at 68°F, 29.92 in. Hg
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CALCULATION FOR GAS CONCENTRATION

GAS CONCENTRATION (Cgas)

- C
(a2

m o

Cax = Effluent gas concentration, ppm

€ = Average gas concentration indicated by gas analyzer, dry basis, ppm

Co = Average of initial and final system calibration bias check responses for the
Zero gas, ppm

Chn = Average of initial and final system calibration bias check responses for the

upscale calibration gas, ppm
Cha = Actual concentration of the upscale calibration gas, ppm

GAS CONCENTRATION @ 15% O (Cgas @ 15% O2)

Cpas @ 15% O3 = Cyas * ((20.9-15)/(20.9-%03))

GAS CONCENTRATION @ 7% O, (Ceas @ 7% O)

Coas @ 7% O2= Cgas * ((20.9-7)/(20.9-%05))

GAS CONCENTRATION @ 3% Os (Cgas @ 3% O3)

Cpas @ 3% Oz = Cgas * ((20.9-3)/(20.9-%0,))
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F-FACTOR DETERMINATION
THE WET F-FACTOR (F,):

Includes all components of combustion

5 0° Biue/ mmBu{557(% H) +153(%C) + 057(%S) + 014(% N) — 046(%0, ) + 021(% H, 0)|

" GCV,

wel

THE DRY F-FACTOR (Fy):

Includes all components of combustion less water

10° Brue /| mmBuu{ 3.64(% H) +153(%C) + 057(%S) + 014(% N) - 046(%0, )|

£,
GCV,

dry

THE CARBON F-FACTOR (F,):

Includes only Carbon Dioxide

B 10° Btu / mmB!u[O.SZ (% C)]
2 Gev,,

References for the above equations (i.e. %H, %C, %N, %S, %0;) can be found in 40 CFR Part

60, Appendix A, Method 19.
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LBS/MMBTU CALCULATIONS USING THE F-FACTOR

1. EMISSION RATE E(Ib/mmbtu), O, based

E(lb;‘mmbm) =% Fd[ig—}

20.9 - %0,
Where:
C(lb/dscf) = Pollutant concentration (ppm) x conversion factor.
Conversion Factors: NOx = 1.194 x 107

SO, = 1.660x 107

CO = 7.274x10°%
C;Hg = 1.145x 107

F(dscf/mmbtu) = "F" Factor for fuel type, (Ref. EPA Method 19)
7 (Coal)= 9780
F4 (Gas) 8710
F4 (Oil) 9190

2. EMISSION RATE E(Ib/mmbtu), CO; based

E(Ib/ mmbtu) = Cx F, s
%CO,

Where:
C(lb/dscf) = Pollutant concentration (ppm) x conversion factor.

Conversion Factors: NOx =1.194x 107
SO2 = 1.660x 107
CO = 7.274x 10°
CHa=1.145% 16"

F.(dscf/mmbtu) ="F" Factor for fuel type, (Ref. EPA Method 19)

F4(Coal)= 1800
Fq(Gas) = 1040
Fq(01) = 1420
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CALCULATION OF RELATIVE ACCURACY

ARITHMETIC MEAN (OF THE DIFFERENCE, {d}, OF A DATA SET)

n

24

- 1
i =—
n
Where n = Number of data points.

ALGEBRAIC SUM (OF THE INDIVIDUAL DIFFERENCES, {di})

2.4,
i=1
STANDARD DEVIATION, Sy
. |5
| Bl 8
= n
-
d n— l
CONFIDENCE COEFFICIENT, CC
S
CC =ty g75 _J—r::
For 9 tests tgg75 = 2.306
For 10 tests tg975 = 2.262
For 11 tests ty97s = 2.228
For 12 tests tog75 = 2.201
RELATIVE ACCURACY, RA
d|+|C
RA = u—__lqul()()
RM
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% / M/ CALCULATION QUALITY ASSURANCE CHECK

d/of’ @,uﬁ - 9.5’25)@23-‘?//»’2324’7*0-§2§>—' 1462-C

C)saz - /1258.:7&.- /.4555(/780-0///750.93' - /-\/e»s))
C;C’r?z - &3.00 - D-Dq>(/7-33///7.8/§_0.943\ = 30

= /2@7-7

£ oy = &ézab//gscb(//%/wo-?)//ao//g.%.- 5.28/
é?-w‘b(/-o%(zz-qs%(@sp;,’,‘%B 2902

Voot
? (77 + L/a.o\

Visid - ép.oqwb(qs_ﬁ: 2.124¢
%M= éoc’)}(z.;zb’&) /(2./2*/& + Z

2 ¢f = 9.069"/
s = g .84 //°°

Lﬁ’ol) . 88Y

’ ' - Ne #7389
6505/0/ 2 ézfﬁ?-'?B ("’ 0'0993

cwf@%: (Soﬁ(‘/-ooeﬁ%‘ Ji
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APPENDIX 6
FIGURES
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ATALYST

AIR MANAGEMENT, INC.

TRAVERSE POINTS (Typ 4 Ports)
FLOW

(Inches) from inside of stack.

W

.6'
12.0"
221"
36.8"

B LI =

SECTIONA-A

TRAVERSE POINTS (Typ 4 Ports)
(meters) from inside of stack.

118 0.4
2. 1.2
3 2.0

Stack Height = 406" —————  — e —

146"

Port Elevation = 360" k"

270"

¥
Rl

Breeching ——»

TITLE
UGI DEVELOPMENT COMPANY - HUNLOCK STATION
DESCRIPTION DATE
UNIT 6 TEST PORT CONFIGURATION 7/24/98
SCALE DRAWN BY REVISED
NONE MJ TAYLOR
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